Introduction
Armstrong & Hansel (1959) first reported that daily oxytocin administration to cows early in the oestrous cycle resulted in precocious oestrus and shortening of the cycle length to 8-12 days. These inhibitory effects of exogenous oxytocin on the corpus luteum (CL) were absent in hysterectomized heifers. Local, utero-ovarian mechanisms were at least partly involved because oxytocin produced shortened cycles in unilaterally hysterectomized heifers if the remaining uterine horn was adjacent to the CL-containing ovary, but not if the remaining horn was opposite the CL (Ginther, Woody, Mahajan, Janakiraman & Casida, 1967) . Newcomb, Booth & Rowson (1977) reported increased plasma prostaglandin (PG) F concentrations in the posterior vena cava of heifers after oxytocin treatment on Days 2 and 3 of the oestrous cycle, but there was no effect on oestrous cycle length. Mitchell, Flint & Turnbull (1975) found elevated PGF levels in utero-venous effluent in pregnant ewes, and in the posterior vena cava of puerperal ewes, in response to oxytocin. Oxytocin treatment resulted in increased PGF levels in anoestrous ewes primed with oestradiol (Sharma & Fitzpatrick, 1974) . Oxytocin oxytocin in the sheep and cow should be viewed cautiously, since oxytocin does not shorten the ovine oestrous cycle (Milne, 1963) .
These interactions between oxytocin and PGF led us to examine whether PGF released from the uterus in response to oxytocin was reflected in changes in ovarian arterial PGF concentrations. To (Hixon & Hansel, 1974) were diluted 1:4000 in phosphate buffer (pH 7-1) and 0-1 ml PGF antibody solution was added to each tube and shaken, before addition of 0-1 ml [3H]PGF-2a (sp. act.~175 Ci/mmol; New England Nuclear Corp., Boston, Massachusetts, U.S.A.). The tubes were shaken again and incubated overnight at 4°C. The antibody-bound and free PGF were separated by the addition of a dextran-charcoal suspension (1 ml).
In addition to unknown plasma samples, high and low plasma reference samples, solvent blanks, and plasma to which authentic PGF-2a had been added, were run in each assay. Mean extraction efficiency was 88%, with a range of 85-4-92-6%. The recovery of added authentic PGF-2a (0, 8, 16, 32, 64, 128, 256, 512, 1028, pg) from acidified plasma with an initial level of 78 pg/ml ranged from 94-106% (n = 70). The lower limit of sensitivity for the assay was 4 pg/tube. The intra-and inter-assay coefficients of variation were 12-8 and 14-1% respectively.
LH. Concentrations were measured using a previously described radioimmunoassay (Niswender, Reichert, Midgley & Nalbandov, 1969) . The sensitivity of the assay was 0-25 ng/ml and the intra-and inter-assay coefficients of variation were 8-9 and 11-1% respectively.
Progesterone. Concentrations were determined as described by Beai, Milvae & Hansel (1980) . The limit of sensitivity of the assay was 25 pg/tube and the intra-and inter-assay coefficients of variation were 10-9 and 7-0% respectively.
Statistics
Progesterone and LH concentrations were each compared by one-way analysis of variance (Steel & Torrie, 1960) . PGF data were assessed by split-plot analysis of variance for repeated measurements (Gill & Hafs, 1971 (Text-fig. 3) . A 3-to 5-fold increase was measured between the pre-and post-surgery sample collected on Day 3 in 13 of 17 animals; this increase did not occur in animals not subjected to surgery (0-44 ± 0-08 to 0-69 ± 0-10 ng/ml; see Text- fig. 1 ). This increased level of progesterone was then maintained until Day 6 in each of the animals in which it occurred; thereafter progesterone concentration rose more rapidly in the controls.
There were no differences (P > 0-05) in the levels of PGF in the samples collected from the uterine veins and ovarian arteries ipsilateral and contralateral to the CL following oxytocin; therefore data for these two groups were combined. each case and mean levels were still slightly higher than means for controls before the 2nd and 4th injections. However, a further rise in uterine venous plasma PGF concentrations still occurred after oxytocin was administered. Mean uterine vein levels in control animals ranged from 288 to 487 pg/ml with no significant (P > 0-05) changes occurring during the experimental period.
In contrast, oxytocin treatment did not change (P > 0-05) ovarian arterial PGF concentrations at any time (Text-fig. 4b ). Mean ovarian arterial PGF concentrations were 196 ± 5 pg/ml and 210 + 4 pg/ml in treated and control animals respectively. The large increases in uterine venous PGF in response to oxytocin were not reflected in the ovarian arterial concentrations at any time during the experiment.
Discussion
In Exps 1 and 2, oxytocin caused complete inhibition of CL function in 5 of the 6 heifers treated once daily on Days 2-6, as was reported by Armstrong & Hansel (1959) , and Harms, Niswender & Malven (1969) , and progesterone concentrations were depressed on Days 5-12. The finding that LH concentrations were not affected by oxytocin was similar to that reported by Wilks & Hansel (1971) . However, this is the first report indicating that there are preovulatory LH surges associated with the oxytocin-induced precocious oestrus, and that levels of LH attained at this time are similar to those that occur at the onset of oestrus in normal animals (Snook, Saatman & Hansel, 1971 (Shemesh & Hansel, 1975) . The finding that the ipsilateral and contralateral uterine horns in treated heifers responded similarly with respect to PGF output was not unexpected; uterine endometrial PGF content has been shown to be equal in the uterine horns in the cow, irrespective of their relationship to the CL (Shemesh & Hansel, 1975) . Additionally, no differences were found in PGF concentrations in either ipsilateral or contralateral uterine venous plasma in ewes, implying that there is no local effect of the CL on uterine release of PGF (Pexton, Weems & Inskeep, 1975 Land, Baird & Scaramuzzi (1976) concluded that the concentration of PGF in ovarian arterial blood of ewes was proportional to the log of the concentration in uterine venous blood and estimated that the rate of transfer was only 0-1-0-2%. Our failure to determine PGF concentrations in jugular venous blood or in an additional arterial source precludes any conclusions concerning changes in ovarian arterial levels relative to those in the general circulation. Nevertheless, the failure to find any significant differences between overian arterial PGF concentrations of control and treated animals is strong evidence that veno-arterial transfer did not occur in the oxytocin-treated heifers.
The finding that none of the treated animals in Exp. 3 had a shortened cycle, even though CL function, as indicated by depressed progesterone concentrations, was markedly inhibited in all of them, is perplexing, but could have been due to the stress and trauma of surgery, as well as the presence of catheters within the uterine vein and ovarian artery. Black & Duby (1965) have shown that epinephrine injections were effective in negating the ability of oxytocin to shorten the bovine oestrous cycle, and epinephrine stimulates progesterone synthesis when added to bovine luteal tissue (Condon & Black, 1976) .
